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, , Korteweg-de
Vries $(\mathrm{K}\mathrm{d}\mathrm{V})$ 2 :
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. $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) $t$ $g$ (t)
[6]. , $g(t)=1$ , (2) Kd (1) . , $g(t)= \frac{1}{t}$
$u=q-$ , $\mathrm{K}\mathrm{d}\mathrm{V}$ :
$q_{t}+ \frac{3}{2}qq_{x}+\frac{1}{4}q_{xxx}+\frac{1}{2t}q=0$ (3)
. , (2) generalized $\mathrm{K}\mathrm{d}\mathrm{V}(\mathrm{g}\mathrm{K}\mathrm{d}\mathrm{V})$ .
. 2 $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) , Lax
. 3 , $(1+1)$ gKdV (2) Lax , Lax
, $(2+1)$ gKdV . 4 , gKdV (2) modffiml
. 5 ,
generalized Harry-Dym , . 6
.
2 $\mathrm{L}$
, Lax , $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) .
8 [2].
82
2.1 Lax (Lax pair Generating Technique)
$(1+1)$ $\mathrm{K}’\mathrm{d}\mathrm{V}$ (1) ,
Lax (Lax pair Generating Technique) .
$\lambda$ , Lax ,
$L=.\partial_{x}^{2}$ $+u-\lambda\equiv L_{\mathrm{K}’\mathrm{d}\mathrm{V}}-\lambda$ , (4)
$T=\partial_{x}$L$\mathrm{K}$dV $+T’$ $+\cdot\partial_{t}$ , (5)
. , $\partial_{x}L_{\mathrm{K}\mathrm{d}\mathrm{V}}=\partial_{x}^{3}+u\partial_{x}+u_{x}$ . Tu ( $\mathrm{L}$ ) :
$[L,T]=0$ , (6)
, $u,$ $u_{x},$ $\cdots$
. $T’$
$T$ ’=P\partial $+Q$ , (7)
4 , Lax (6)
$P= \frac{1}{2}$u, $Q=- \frac{1}{4}$u$x$ ’ (8)
5 , $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) Lax (4), (5)





. $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) Lax (4), (5)
, [5].
$\mathrm{K}\mathrm{d}\mathrm{V}$ (1) Lax $T$ (5)
$L$ $=$ $L_{\mathrm{K}\mathrm{d}\mathrm{V}}-\lambda$ , (9)
$T$ $=$ $\partial_{z}$LKd$\mathrm{v}+T’$ $+\partial_{t}$ , (10)
. , $z$ , zLKdV $=\partial_{x}^{2}\partial_{z}+u\partial_{z}+u_{z}$
. Lax (6) ,
$T’=( \frac{1}{2}\partial_{x}^{-1}u_{z})\partial_{x}-\frac{1}{4}u_{z}$ , (11)
$\mathrm{K}\mathrm{d}\mathrm{V}$ :




$\mathrm{T}_{\mathrm{e}}\mathrm{k}$ \emptyset ffl $\text{ }$ $\text{ },$ $\mathrm{K}\mathrm{d}\mathrm{V}$ .
5 $P,$ $Q$ . , .
6 isxspectral .
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. , $\frac{d\lambda}{dt}\neq 0$ 7 CalogerO-Bogoyavlensky-Shiff(CBS)
, $\mathrm{V}$ [3].
$z=x$ , $\mathrm{K}\mathrm{d}\mathrm{V}$ (1) .




, $(1+1)$ gKdV (2) Lax , Lax
, gKdV .
3.1 $(1+1)$ generalized $\mathrm{K}\mathrm{d}\mathrm{V}$ Lax
$(1+1)$ gKdV (2) Lax
$L= \frac{1}{g(t)}(\partial_{x}^{2}+u)-\lambda\equiv\frac{1}{g(t)}L_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}}-\lambda$, (13)
$T=\partial_{x}L_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}}+T’+\partial_{t}$ , (14)
. , $\lambda$ $\frac{\partial\lambda}{\partial t}=0$ Lax (6) , $T’$ :
$T’= \frac{1}{2}(u-\frac{xg(t)}{g(t)},)\partial_{x}-\frac{1}{4}(u_{x}-,\frac{g(t)}{g(t)})$ (15)
, $(1+1)$ gKdV (2) .
3.2 $(2+1)$ generalized $\mathrm{K}\mathrm{d}\mathrm{V}$
gKdV (2) . Lax $T(14)$
$L= \frac{1}{g(t)}(\partial_{x}^{2}+u)-\lambda\equiv\frac{1}{g(t)}I_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}},-\lambda$, (16)
$T=\partial_{z}L_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}}+T’+\partial_{t}$, (17)
. Lax (6) ,
$T’= \frac{1}{2}(\partial_{\overline{x}}^{1}u_{z}-\frac{xg(t)}{g(t)},)$ $\frac{1}{4}(u_{z}-\frac{g’(t)}{g(t)})$ , (18)
$(2+1)$ gKdV
$u_{t}+uu_{z}+ \frac{1}{2}u_{x}\partial_{\overline{x}}^{1}u_{z}+\frac{1}{4}u_{xxz}-\frac{g’(t)}{g(t)}u-\frac{xg’(t)}{2g(t)}u_{x}=0$ (19)
. $\frac{\partial\lambda}{\partial t}\neq 0$ . generalized $\mathrm{C}\mathrm{a}\mathrm{l}\mathrm{o}\mathrm{g}\mathrm{e}\mathrm{r}\triangleright \mathrm{B}\mathrm{o}\mathrm{g}\mathrm{o}\mathrm{y}\mathrm{a}\mathrm{v}\mathrm{l}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{k}\mathrm{y}- \mathrm{S}\mathrm{c}\mathrm{h}\mathrm{i}\mathrm{f}\mathrm{f}(\mathrm{g}\mathrm{C}\mathrm{B}\mathrm{S})$
(12) . $z=x$ , (19) gKdV (2) .
7 non $\mathrm{e}\succ \mathrm{s}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{l}$ [8].
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4 modified
4.1 $(1+1)$ generalized mKdV
gKdV (2) modffied . Lax
$L$ $=$ $\frac{1}{g(t)}(\partial_{x}^{2}+v\partial_{x})-\lambda=\frac{1}{g(t)}$L$\mathrm{G}\mathrm{m}$KdV $-\lambda$ , (20)
$T$ $=$ $\partial_{x}$L$\mathrm{G}\mathrm{m}$KdV $+T/+\partial_{t}$ , (21)
. , $\cdot.\frac{\partial\lambda}{\partial t}=0$ , $L$ (20) , gKdV (2) $L(13)$
. Lax (6) , $T’$
$T$’=-21v x2+(Hv2–iv $\frac{xg’(t)}{2g(t)}$) $\partial_{x}$ (22)
, generalized modffied $\mathrm{K}\mathrm{d}\mathrm{V}(\mathrm{g}\mathrm{m}\mathrm{K}\mathrm{d}\mathrm{V})$ [10] :
$vt- \frac{3}{8}v^{2}v_{X}+\frac{1}{4}v$xxx $- \frac{g(t)}{2g(t)},v-\frac{xg’(t)}{2g(t)}v_{X}--0$ , (23)
. (23) modified $\mathrm{K}\mathrm{d}\mathrm{V}$ :
$v_{t}- \frac{3}{8}v^{2}v_{x}+\frac{1}{4}-=0$ , (24)








4.2 $(2+1)$ generalized mKdV
$(1+1)$ gmKdV (23) Lax (20), (21)
$L$ $=$ $\frac{1}{g(t)}$ ( $\partial_{x}^{2}+v$ ct$x$ ) $- \lambda=\frac{1}{g(t)}L_{\mathrm{G}\mathrm{m}\mathrm{K}\mathrm{d}\mathrm{V}}-\lambda$ , (26)
$T$ $=$ $\partial_{z}L_{\mathrm{G}\mathrm{m}\mathrm{K}\mathrm{d}\mathrm{V}}+T’+at$ , (27)
. , $\frac{\partial\lambda}{\partial t}\neq 0$ . L (6) , $T’$
$T’= \frac{1}{2}(\partial_{x}^{-1}v_{z})\partial_{x}^{2}+(\frac{1}{2}v\partial_{x}^{-1}v_{z}-\frac{1}{8}\partial;^{1}(v^{2})_{z}-\frac{1}{4}$v$z- \frac{xg’(t)}{2g(t)})\partial_{x}$ (28)
, $(2+1)$ gmKdV :
$v_{t}- \frac{1}{4}v^{2}v_{z}-\frac{1}{8}$t $x$: $1(v^{2})_{z}+ \frac{1}{4}v_{xxz}-\frac{g’(t)}{2g(t)}v-\frac{xg’(t)}{2g(t)}vx=0$ , (29)





, [11] . gmKdV (23)
$\mathrm{g}\mathrm{H}\mathrm{D}$ . ,
$\frac{1}{\sqrt{g(t)}}\partial_{X}=\frac{1}{\sqrt{g(t)}}u$8$x$ (.30)




. $\mathrm{g}\mathrm{m}\mathrm{K}’\mathrm{d}\mathrm{V}$ (23) $L$ (20), generalized $\mathrm{H}\mathrm{D}(\mathrm{g}\mathrm{H}\mathrm{D})$
$L$ .
5.2 $(1+1)$ generalized Harry-Dym
Lax $L$ , . $\mathrm{g}\mathrm{H}\mathrm{D}$ Lax ,
$L= \frac{1}{g(t)}u^{2}\partial_{x}^{2}-\lambda\equiv\frac{1}{g(t)}L_{\mathrm{G}\mathrm{H}\mathrm{D}}-\lambda$, (33)
$T=u.\partial_{x}L_{\mathrm{G}\mathrm{H}\mathrm{D}}+T’+\partial_{t}$ , (34)
. $\triangleright \mathrm{s}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{l}$ . Lax (6) , $T$’
$\prime I’=-\frac{1}{2}u^{2}u_{x}\partial$: (35)
, $(1+1)$ $\mathrm{g}\mathrm{H}\mathrm{D}$ :
$u_{t}+ \frac{1}{4}u^{3}u_{xxx}-\frac{g(t)}{2g(t)},u=0$ (36)





5.3 $(2+1)$ generalized Harry-Dym
Non- oepectral Lax
$L= \frac{1}{g(t)}u^{2}\partial 2-\lambda\equiv\frac{1}{g(t)}$ L$\mathrm{G}\mathrm{H}$D $-\lambda$ , $(38)$
$T=u\partial_{z}L_{\mathrm{G}\mathrm{H}\mathrm{D}}+T’+\partial_{t}$ , (39)
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. , Lax (6) , $T’$
$T’=u^{3}$ ( $1+\cdot\partial_{x}$-l $(u_{\nu,\sim}/u^{2})$) $\partial_{x}^{3}+(u^{2}-u^{3}).\partial$x2. 2+(-23 $u$2 $u_{x}-2u^{2}u_{z}+ \cdot\frac{3}{2}uu_{z}+\frac{3}{2}u^{2}u$ x\partial .$x-1(u_{z}/u^{2}))\partial_{x}^{2}$ (40)
, $(2+1)$ $\mathrm{g}\mathrm{H}\mathrm{D}$ :
$ut+ \frac{1}{4}u$3 $u_{xxx}- \frac{1}{4}uu_{x}u_{xz}+\frac{1}{4}uu_{xx}u_{z}+\frac{1}{4}u^{2}u_{xxz}.+\frac{1}{4}u^{3}u_{xxx}\partial$. $x-1(u_{z}/u^{2})- \frac{g(t)}{2g(t)},u=0$ (41)
. $z=x$ , (41) (36) .
( )
, Lax $T$ , . ,
Lax $L$ [4]. , $\mathrm{g}\mathrm{K}’\mathrm{d}\mathrm{V}$ (2) , Lax
$L= \frac{1}{g(t)}L_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}}+\cdot\partial_{y}$ , (42)
$T=.\partial_{x}L_{\mathrm{G}\mathrm{K}\mathrm{d}\mathrm{V}}+T’+\partial_{t}$ , (43)
. $L$ $y$ . generalized Kadomtsev-Petviashvili(gKP)
:
$v_{4}+ \frac{3}{2}uu_{x}+\frac{1}{4}u_{xxx}-\frac{g(t)}{g(t)},u-\frac{xg(t)}{2g(t)},u_{x}+\frac{3}{4}g(t)^{2}\partial_{x}^{-1}u_{yy}=0$ , (44)
gmKP :
$v \downarrow-\frac{3}{8}v^{2}v_{x}+\frac{1}{4}v_{xxx}-\frac{g(t)}{2g(t)},v-\frac{xg’(t)}{2g(t)}v_{x}+\frac{3}{4}g(t)^{2}\partial_{x}^{-1}v_{yy}-\cdot\frac{3}{4}g$(t)vx $\partial_{x}^{-1}v_{y}=0$ (45)
. (44) (45) Miura $u=- \frac{1}{4}v^{2}-\frac{1}{2}v_{x}-\frac{1}{2}g(t)\partial_{x}^{-1}v_{y}$




, gKdV Lax , Lax ,
. gKdV (2) $g(t)$ ,
. , gKdV Lax , Lax
gKdV . , Miura
gmKdV Lax , . , gmKdV
Lax , $\mathrm{g}\mathrm{H}\mathrm{D}$ Lax ,
. , Lax .
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